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Introduction
Despite the high prevalence and significant impact 1 2 of depression among patients in primary care, management often falls short of expert recommendations: only a few patients receive recommended levels of pharmacotherapy or experience satisfactory clinical outcomes. [3] [4] [5] Recent randomised trials show that organised treatment programmes-including both pharmacotherapy 3 4 6 and structured psychotherapy 4 6 7 -greatly improve both quality of care and clinical outcomes. These models, however, require several visits to specialists, and available data show increased treatment costs of $300 (£187.50) to $600 (£375) per patient, 8 9 which are likely to limit acceptance by patients and purchasers. Management of other health conditions shows that fairly simple and inexpensive interventions including computerised feedback and reminder systems 10 11 and follow up by telephone [12] [13] [14] can increase doctors' compliance with care guidelines, improve the management of chronic illness, and support change in health behaviour.
We examined the effects of two simple and inexpensive programmes to improve the treatment of depression in primary care: feedback only, which comprised computerised data on prescriptions and visits to provide doctors with feedback on patients and algorithm based recommendations for treatment; and feedback plus care management, which supplemented the feedback system with systematic follow up and care management by telephone. We aimed to test three of the key management strategies for disease described by Wagner and VonKorff 15 16 ; a population based clinical information system, monitoring of adherence to treatment, and systematic follow up care. We hypothesised that both programmes would increase both the frequency of follow up visits and the dose and duration of antidepressant treatment and decrease the severity of depressive symptoms.
A typical primary care clinic has around 20 000 members with a staff of eight to 10 doctors, three to five registered nurses, and eight to 10 licensed practical nurses or medical assistants. On average, adult members make four to five visits annually. Separate mental health clinics provide a range of services with emphasis on brief psychotherapy, pharmacotherapy, and group therapy. No referral or authorisation is required for uptake of mental health care. Outpatient psychotherapy typically covers 10 to 20 visits per year, subject to copayments for visits from $10 (£6.25) to $20 (£12.50) with no copayment or limit for visits for management of drugs. The utilisation and cost of all services are recorded on computer.
From computerised pharmacy records we identified all patients at participating clinics who had received new prescriptions for antidepressants, with "new" defined as no antidepressant use in the previous 120 days. From computerised records of visits we excluded patients who had not been diagnosed with depression at any visit (non-depression indication for prescription); had been diagnosed with bipolar disorder or psychotic disorder in the previous two years; had been diagnosed with alcohol or other substance misuse in the previous 90 days; or had visited a psychiatrist in the previous 90 days.
We attempted to contact all eligible patients by telephone seven to 15 days after the initial prescription. After a complete description of study procedures, eligible and consenting patients completed a 20 item depression scale from the Hopkins symptom checklist.
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Assignment
After completion of the baseline interview participants were assigned to one of three groups according to computer generated random numbers (stratified by clinic): usual care, feedback only, or feedback plus care management.
Treatments
In the usual care group no services other than standard ones were provided to the patients or doctors. In the feedback only group doctors received a detailed report on each patient eight and 16 weeks after the initial prescription. These included computerised data (antidepressant dosage and repeat prescriptions, number of follow up visits, and arranged visits) and treatment recommendations on the basis of a computerised algorithm. Use of subtherapeutic doses of antidepressants led to the recommendation that if major symptoms persisted doctors should consider increasing the dose but that if side effects were not tolerable they should consider changing the drug. Absence of a scheduled follow up visit led to the recommendation that doctors should contact patients to arrange follow up visits. Recommendations were limited by the absence of information on drug side effects or current severity of depression.
Immediately after randomisation patients in the care management group received a five minute introductory telephone call from the care manager followed by two 10 to 15 minute telephone assessments eight and 16 weeks after the initial prescription. These assessments included current use of antidepressants, side effects, and severity of depressive symptoms. After each telephone assessment doctors received a feedback report including computerised data, assessment data, and sophisticated algorithm based recommendations. Doctors were advised to consider increasing drug doses if patients used drugs at moderate doses, reported minimal side effects, and had moderate symptoms of depression. Doctors were advised to consider changing drugs if there was a similar scenario but with more severe side effects (persistent symptoms at maximum tolerable dose). Recommendations for follow up visits varied with the severity of depressive symptoms. Care managers also supported doctors in implementation of recommendations including immediate communication of urgent recommendations, assistance with arranging follow up visits, telephoning patients who had discontinued treatment, and helping with referrals. Telephone contacts sometimes included general support and encouragement but did not include any specific psychotherapeutic content. The programme was presented to patients as a supplement to, rather than a replacement for, existing primary care treatment. Both care managers were experienced in telephone assessment and triage, but they had no specific training in antidepressant pharmacotherapy and were not expected to make prescribing decisions. Both received around 15 minutes of supervision a week from a psychiatrist (GS or JU). Each care manager could assume responsibility for 8-10 new patients a week (or a caseload of around 100 patients).
Blinding
Outcome assessments were conducted by independent telephone interviewers who were blinded to both treatment group and treatment received. Participants were advised not to reveal details of treatment received during blinded assessments.
Outcomes
Assessments three and six months after the initial prescription included the 20 item depression scale on the symptom checklist 17 and the current depression module of the structured clinical interview for DSM-IV. 18 From computerised pharmacy and visit data we assessed antidepressant treatment received (using previously developed and validated algorithms 5 ) and follow up visits. Treatment costs were calculated with the 1997 Medicare fee schedule for visits and the health plan's actual costs for all other services. Medical comorbidity was assessed with the chronic disease score. 19 Primary economic analyses considered only treatment costs for outpatient depression (antidepressant prescriptions, visits for mental health, and visits to primary care with depression diagnoses). Costs of care management were estimated from the care managers' time logs and actual labour and overhead costs. Secondary analyses examined costs for both total health services and time in treatment. Estimates for average hourly wage of the patients treated for depression ($15.95 (£9.97)) and average time spent attending an outpatient visit (2.7 hours) were taken from a previous study of depression treatment in primary care. 20 Patient time required for assessments by a care manager was estimated as 15 minutes per contact.
Data analysis
Data analyses compared each intervention group with the usual care control group based on original treatment assignment, regardless of treatment received. Clinical outcomes at three and six months were analysed as repeated measures using mixed linear regression models for continuous measures and mixed logistic regression models for categorical measures. No significant group by time interaction was observed for any measure, so we present analyses for the main effect of intervention across both follow up assessments. Adjusted incremental costs were estimated with mixed linear regression. All analyses incorporated two random intercept terms to account for clustering of patients within doctors and doctors within clinics. Mixed models were estimated with the MIXED procedure and GLIMMIX macro of the SAS software package (SAS, Cary, NC). Sample size was set at 200 patients per group based on the ability to detect a 10% difference in treatment costs for depression, with 80% statistical power and type 1 error rate of 5% (two sided).
Results
Participant flow and follow up
Of 872 eligible patients 101 could not be contacted by telephone and 157 declined to participate, leaving 613 patients (70% of those eligible and 80% of those contacted). Table 1 shows the baseline characteristics of the participants. Rates of participation in blinded follow up assessments were 97% at three months and 95% at six months. All analyses based on computerised data (prescriptions, visits, treatment costs) were limited to the 93% of patients remaining in the health plan for six months.
Overall, 97% of patients in the care management group completed the eight week contact with a care manager, and 93% completed the 16 week contact. In 60% of these contacts no further action (for example, direct contact with the doctor) was needed. Modest additional effort (for example, phone call to doctor, additional phone call to patient) was needed in 25% of cases, and substantial assistance (for example, multiple telephone calls, facilitation of specialty referral) was needed in 15%. Figure 1 shows the proportion of patients receiving at least 90 days of antidepressant treatment using either a low dosing threshold 21 (for example, 75 mg per day imipramine, 10 mg per day fluoxetine) or a moderate threshold around twice as high, reflecting doses considered adequate by psychiatrists. Patients in the care management group received adequate pharmacotherapy more often than those in the usual care group, but this difference was only statistically significant using the moderate threshold (odds ratios: low threshold 1.31, 95% confidence interval 0.86 to 1.98; moderate threshold 1.99, 1.23 to 3.22). The feedback only group and the usual care group did not differ significantly on either measure. Neither intervention had any apparent effect on number of visits for either primary care, mental health, or total follow up (table 2). Figure 2 shows the average depression scores on the symptom checklist over time. After adjustment for age, sex, chronic disease score, and baseline depression score, depression score at follow up was significantly lower in the care management group than in the usual care group (t = 2.59, P = 0.008). The mean score in the feedback only group did not differ from that in the usual care group (t = 0.22, P = 0.82). The adjusted mean depression score at six months was 0.83 in the care management group compared with 0.98 (95% confidence interval for difference 0.02 to 0.27) in the usual care group.
Analysis
The care management group had a significantly higher probability of showing a 50% decrease in depression scores on the symptom checklist, a customary measure of treatment response (odds ratio 2.22, 1.31 to 3.75), and a significantly lower probability of persistent major depression at follow up (0.45, 0.24 to 0.86; fig 3) . The feedback only intervention had no significant effect on either probability of treatment response (1.12, 0.73 to 1.73) or probability of major depression at follow up (0.89, 0.55 to 1.46). Table 3 shows the treatment costs over six months. Primary analyses considered treatment costs for outpatient depression (prescriptions, follow up visits, and costs of the interventions) over six months. After adjustment for age, sex, chronic disease score, and baseline depression score, mean incremental costs were $22 (£13.75) (95% confidence interval − $27 (£16.9) to $71 (£44.38)) for feedback only and $83 (£51.88) ($32 (£20) to $134 (£83.75)) for care management. Secondary analyses of costs for total health services and time in treatment are shown in table 3. Although the costs for total health services seemed higher in the care management group, this difference was attributable to one patient with costs of $120 000 (£75 000). Analyses that exclude this single outlier or analyses of log transformed costs (less sensitive to extreme observations) showed no difference in costs for total health services among the three groups. As expected from data on number of follow up visits, costs for time in treatment did not differ by treatment assignment.
Discussion
In primary care the implementation of an organised programme of care monitoring, follow up by telephone, feedback to doctors, and practice support by a care manager had no effect on number of follow up visits of patients with depression but led to significant improvements in the intensity of antidepressant treatment and in clinical outcomes. Incremental costs for depression treatment (including costs of the intervention) were around $80 (£50) per patient. A programme limited to monitoring and feedback using available computerised data had no significant effect on treatment received or patient outcomes.
Our results contrast with previous research showing that feedback of computerised data can improve the quality of ambulatory care, 22 increase compliance with screening guidelines, 10 11 and improve laboratory monitoring. 11 We propose two explanations. Firstly, feedback arrived separately from patient visits when implementation of reminder suggestions would have required active outreach. Secondly, automated reminders may be sufficient to influence one time decisions but insufficient to support the regular follow up and treatment adjustments necessary for management of chronic illness.
Our findings are consistent with previous studies showing the benefits of follow up by telephone in the management of chronic illness 12 13 and change in health behaviour.
14 Follow up by telephone initiated by a doctor ("active") may be a cost effective substitute for patients making visits to clinics. Follow up by telephone can reduce the time costs of treatment (travel and waiting time) and improve access for patients with limitations to mobility and those living in rural areas.
We cannot be certain whether the benefits of the care management programme are attributable to more intensive pharmacotherapy, more appropriate follow up care, or the non-specific effects of supportive contact with the care manager. Our findings might not be generalised to primary care doctors with different levels of knowledge, motivation, or experience in the management of depression. Our study was also limited to patients with new antidepressant prescriptions, excluding those who were unrecognised, untreated, or not given an initial prescription.
Our care management intervention seems to lie between more intensive depression interventions that have shown robust clinical effects 3 4 6 7 and less intensive interventions (such as screening programmes not linked to structured intervention 23 and physician training programmes 24 ) that have proved ineffective. Organised and consistent follow up care seems necessary to improve the management of depression, but modest interventions can yield significant benefits.
We believe that these results support the implementation of organised monitoring and care management programmes to improve the management of depression. Similar programmes might prove valuable in the management of other common chronic illnesses. Such programmes, however, are only one component of a population based approach to treatment of depression. When persistent depression results from inadequate monitoring and follow up, more organised treatment significantly improves outcomes. When depression persists despite optimal primary care management, specialty consultation or referral may be needed. Achieving good clinical outcomes may prove neither simple nor inexpensive for patients with more severe or complicated depression.
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